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A device (20) for movement along the bottom surface (22B) of a snow ski (22) to grind a varying bevel in the bottor 
edges of the ski in direct relation to the width of the ski. The device utilizes a pair of grinding wheels (34), which are adap 
ed to engage the bottom surface (26B) of the metal edges on a ski and grind a predetermined, but variable, angle on th 
metal edges (26) as the device is moved along the length of the^ski. The. device in eludes an operative mechanism (36) adap- 
ed to sense the side cut or width of the ski as the device is moved along the length of the ski and, in direct response to th 
width of the" ski, vary the angle of the grinding wheels so that the angle of bevel placed on the metal edges varies in dire< 
relation to the width of the ski. The operative mechanism effects a greater angle of bevel (i.e., a larger angle between th 
bottom surface of the metal edge and the bottom surface of the ski) at wider locations along the length of the ski so that 
greater bevel is established near the leading and trailing ends of the ski where the ski is the widest. 
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AUTOMATIC SKI TUTTING DEVICE 
BACKGROUND OF THE INVENTION 

Field of the Inveni:ion - - . - . 

This invention relates generally to devices for 
tuning snow skis and, more particularly^ to a device 
adapted to automatically bevel the metal edges of snow 
skis in direct corrolation with the width of the ski. 

Description of the Prior Art 

Snow skis that are utilized for alpine skiing are 
made from various materials^ including wood, plastic, 
fiberglass and the like but, regardless of the material 
from which the ski is made, they all contain metal edges 
extending along the length of the ski on opposite sides 
of the bottom surface of the ski in coplanar relationship 
therewith. The metal edges when fabricated into the ski 
have an outer edge forming a right angle with the verti- 
cal side, walls of the ski, but if this right angle were 
to extend the entire length of the ski, it would be very 
difficult to turn the skis, as the right angle on the 
edge inhibits the turning of the ski and encourages the 
ski to tract straightforwardly. Accordingly, it is 
desirable to facilitate turning of the skis to place a 
slight bevel on the metal edges so that the bottom sur- 
face of the metal edge forms a slight angle, sometimes up 
to two degrees, relative to the bottom surface of the 
ski , 

. It is desirable to have the maximum bevel near the 
leading and trailing ends of the ski to reduce the 
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^•'^^?^C^^:-3S;^^ rat'eral^:.* *ap:catlo;n^ .so ; ' that 



r l^"^:>^?fW^ '^'^Xt' }!^-^' A^'e'~S"lci s are -easder;; to . tja rTi> itjo^^;gr r^y 

^/cienter p:f.. the ski so ' that 



^•ifB^^riifii^; gr^ipfi^oi^ t he^ snow. 




i^^^'^^-'^iwiV^^/^-^:''^' '"^/'"^''.y^taili- iocat^ra^^ -.bohcii*!^ 

^V:/^'^3•'A^v''•'■y^ '•• ^ -^Qcardin-gly,/^ th'e";' s.ka-sV;;f i^nally,- reach-, 'the''-:.-;- / v. :•■ 

^/j; re€air* dWsfcination! or'^'shortly ^.tl^ereaf ter\. and ^the 'iion'd'ing 
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skis may have contracted during the curing process so 
that the bottom- surf ace of the skis are not smooth>--as 
desired, and may not be coplanar with the metal edges. 
Accordingly, after the skis have reached the retail des- 
tination, it is necessary to tune the skis by grinding 
the bottoms of the skis so that they are smooth, as 
desired, and then filing the metal edges until the bottom 
surfaces thereof are substantially coplanar with the 
bottoms of the skis* The metal edges should be beveled 
during this same tuning process so as to increase the 
angle between the bottom surfaces of the metal edges and 
the bottom surfaces of the skis near the leading and 
trailing ends of the skis so that the skis will properly 
perform for the ultimate purchaser. 

Traditionally, the process of grinding the desired 
bevel into the bottom surface of the metal edges has been 
performed by hand, and typically by a worker at. a retail 
shop who is frequently not well trained to place the 
desired bevel on the metal edges. Even a very skilled 
and experienced worker in this field has trouble with a 
hand file in placing a uniform bevel on both sides of the 
ski due to the fact that it is a manual process subject 
to human error and is frequently performed solely from 
feel developed through experience. It has been found 
that it requires a skilled worker three or four months to 
train a new worker, and even after months of training, 
the. tuning process takes a. considerable amount of time. 
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, ; ] the; beveling of ' the, metal edges , is done^ by ; a- .large .nijm- 
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al., discloses a device for sharpening the steel edges of 

a--ski and includes an embGdiment—whe-rein the sharpening - - 

element of the device can be inclined so that an angle 
less than ninety degrees can be imparted to the metal 
edge establishing a bevel as opposed to a right-angled 
edge on the ski. This device^ however, has no suggestion 
of relating the bevel to the width of the ski. 

SUMMARY OF THE INVENTION 
The present invention relates to an automatic, hand- 
held tool designed to grind a predetermined* bevel intp 
the metal edges of snow skis whereby the angle of the 
bevel can vary along the length of the ski in. a desired 
manne r ♦ 

The device utilizes a* pair of grinding wheels, which 
are adapted. to engage the bottom surface of the metal 
edges on a ski and grind a predetermined, but variable., 
angle on the metal edges as the device is moved along the 
length o£ the ski. The device includes a servo mechanism 
adapted to sense, the side cut or width of the ski as the 
device is moved along the length of the ski and, in 
direct response to the width of the ski, vary the angle 
of the grinding wheels so that the angle of bevel placed 
on the metal edges varies in direct relation to the width 
of the ski. The servo mechanism effects a greater angle ' 
of bevel (i.e., a larger angle between the bottom surface 
of the metal edge and the bottom surface of the ski) at 
wider locations along the length of the ski so that a 
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greater bevels is establ ished near the leading aind 
trailing ends^ ol tKe skl'^^'wh^re** t'he~^slci~i's~ the" "wides tV ' 

In this manner, as the device is moved along the. 
.length of the skiy -a ^relatively large ^angle of bevel^ for 
eixample appro aching 2 degrees, is established near the 
trailing end of the ski, and as the device advances 
. ' toward: the. leading end. of - the ski and approaches the ; . 
longitudinal cerit-er of the ski, where the ski is nair- ' 
rower, the angle: of bevel is reduced, for example tO;. • 
approximately .5 degrees. Subsequently as the device xs - 
further advanced^ toward the leading end of the ski where 
is againt'wider, a greater angle of bevel is' 
' established* Accordingly, the metal edges are beveled so 
as to have , a greater angle of bevel near the leading and 
. . trailing ends to enable the ski to be. turned more easily 
and a relatively smaller angle of bevel near the ' . • 
longitudinal ' center of the ski where it is important to/ 
retain a fairly sharp edge to assist' the skier in carving- 
desired turns. 

Accordingly, it is the primary object of the present . 
invention to provide a new and improved means for 
beveling the metal edges of alpine snow skis in an 
automated manner, , ' : 

It; is another object of the ipreserit invention to ' 
provide a new and improved device for beveling the edges 
of snow skis which attains uniform, and predictable ^ t 
results. ~- • — -• ■ • • - ••■ — 
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It is another object of the present invention to 

provide- a device- or beve the edge of niet'at~'skis 

which enables ski edges to be beveled in a more expedi- 
tious and uniform manner to reduce labor costs involved 
in the tuning of snow skis. 

Other aspects,, features and details of the present 
•invention can be more completely understood by reference 
to the following detailed description of the preferred 
embodiment, taken in conjunction with the drawings, and 
from the. appended claims. 

DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a snow ski mounted 
on supporting blocks and with the device of the present 
invention in position to grind the metal edges of the 
ski. 

Fig. 2 is a top plan vieV of the ski and device of 
the present invention as shown in Fig* 1. 

Fig. 3 is a perspective view of the device of the 
present invention with parts broken away for clarity. 

Fig. 4 is a bottom plan view of the device shown in 
Fig. 3. 

Fig. 5 is a section taken along line 5-5 of Fig. 4. 
Fig. 6 is a section taken along line 6-6 of Fig. 5. 
Fig. 7 is a section taken along line 7-7 of Fig. 5. 
Fig. 8 is a section taken along line 8-8 of Fig. 5. 
Fig. 9 is an enlarged, fragmentary section taken 
along line 9-9 of Fig. 5. 
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Fig, 10 is an explofied perspectiv'e\:M 
various izlJmpoiirenir^p^ S^er^riyC^^ 
^ ' invention. .\ 'v ■ ^as^v-vv,^ : ; ■ 

Pigsl 11^, i2',^and 13 are^ operat^ionai.^* 'diagrammatic 
^ views illustrating the method for determining and reading 
the' angle of bevel established with the device of the 
present .invention,: - ^ * ^ ^ ' ' ' ' ^ s ' . 

Pigs. IIA, 12A and''l3A 'are enlarged,/ fragmentary 
transverse sectional views 'of, a portion of '-the'^bottom' of 
' the ski ' in\ which^ the metal edg^e is mounted' illustratiang 
the angle of bevel imparted to the metal edge in corre- 
spondence, with' 'the re.lat ionship ' of thei^ device of the r 
, ' present invention to the''sli:i as illus'trated in^Fiqs. 11, 

' , ' \ ^ . ' . • . ^ ^ /'<./r'^^ ^ ^ > ' ' 

. \ 12 and 13. ' . ^ i ' . ' , ' 1 ' * i - ^ 

^ V ^ . V DESCRIPTION OF THE PREFERRED EMBODIMENT. '^"^ '\ \ < ^' 

^ , ^ Referring first to Fig. 1, the s,ki tuning device 20 

, ^ ^ ' . / r ' ' , . , V s ' ' ^ 

of^ the present invention, is shown supported on the bottom 
> ^surface 22B of ^ri- invei^t'ed^ snow ^ ski' 22^Vit'h"the snow ski \' 

being releasably secured- to support ing ^blocks ^ 24 in any 
. , suitable manner, so tha£; the bottbm' surf ace^ ofv the ski is 

disposed^ in a substantially flat, planar, upwardly 

directed orientation, ^ ^ * 

i * i ! < 

A typical^ alpinev snow ski 22, as illustrated in 
Figs, l^and 2, .can be seen to 'be an elongated 'slat , which , 
. may be made of any 'suitable material such as wood, plas- ' 
• tic , f iberglass / or> combinations thereof / and has an ' ^ 
upturned tip 22T' at its leading end. As best seen in 
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Fig. 2r the ski has contoured sides so as to vary in 
wi-dth- f rom its leading end to- its' t-rai rrng "end in a man- 
ner such that the leading and trailing ends of the* ski 
are relatively wide in comparison with the longitudinal 
center of the ski. The ski includes metal edges 26 on 
each side of the bottom thereof which extend the length 
of the ski and are embedded in grooves 28 (Figs. 11 
through 13) established on each side of the ski so that 
the bottom surface 26B of each edge is contiguous with 
the bottom surface 22B of the ski and is substantially 
coplanar therewith. As can be seen in Figs. 11 through 
13, the metal edges 26 are of generally square, trans- 
verse cross section. 

The ski tuning device 20 itself is probably best 
seen in Figs, 3 through 10 to consist of a frame 
member 30, a pair of electric motors 32 operatively con- 
nected to driven grinding wheels 34^ and a servo 
mechanism 36 for changing the disposition of the grinding 
wheels relative to the frame member 30 in a manner to be 
described in detail hereinafter. The frame member 
includes a pair of end walls 38, a pair of side walls 40 
connected to the end walls, and a top wall 42. A pair of 
txibular members 44 interconnect the end walls near the 
center thereof and adjacent to the top edge of the end 
walls to form a handle that can. be gripped by a user of 
the tuning device. 

The seryo mechanism_3-6- IncJ-udes a pair of slideable 
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pi a teS; ;4i6:;';:(be^it.-*; s-^.n.:in Pig.*: ,1 0 , •'w'hUich • ,3re\ disposed in ..a- 
g e nie r ai: ly "^hx>'r "r z an t a i ^or i eTi-t:a1:i^oTi-~wh^Ti-~-'t^h-e--^^ -r — - 

:■ tioined on the horizontal bottom surface of the inverted 
- ski . For purposes of this disclosure . and the 'descript ion 
' of : the component parts of the tuning, device, it will be 
assumed that ' the device v is - support ed on a horizontal sur— \ 
'face: The slideable plates' 46, 'as seen in Fig. 10, 'are 
generally 'rectangular in configuration having a pair of 
^ ^rectangular notches 48 formed in' opposite ends along^ the 
outside edge 5*0 thereof for a purpose to be described, 
later. A first: pair of pins: 52f extend longi tudinally^ 
^ away f^rom opposite ends' of, each slideable p.late adjacent^ . 
its inside edge 5^, and a second pair of pins '^56 extend 
. longitudinally .away from. opposite ends of each slideable 
plate adjacent its outside edge' 5Q so as to be disposed \ 
within the^ notches''48 . pair of^ spring^" anchor '^'^'^^ ' ^ 
brackets 58 protrude upwardly from the top surface of \' ^ 
each slideable plate near the second pair of pins 56 and 
are^ adapted to anchor one end' of a tension .spring 60' to^ : 
be described later. Adjacent the inside edge 54 of each 
plate 46 and at the longitudinal center thereof, a' series 
of three holes- 62 are provided through the plate so that ' 
one of the .electric motors 32. can be mounted on the uppers 
surf ace -.of : the: plate with a driven shaft 64^ ' 

extending through ^ the* center one vofv the hole* 62 ' The ■ - ■ ■ ' 
remaining two holes receive f asteners, to anchor the motor - 
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The driven shaft 64 of each motor has one of the 
grinding wheels - 34 operat ively connected thereto wi th the - - 
grinding wheel being composed of a material suitable for 
grinding the metal edges of the ski* As will be appreci- 
ated, the driven shaft of each motor extends perpendicu- 
larly to the slideable plate 46 so that when the plate is 
disposed in a horizontal orientation, the driven shaft 64 
is disposed vertically and the grinding face 34G of the 
associated grinding wheel is disposed parallel to the 
plate 46 and facing downwardly. 

As best 3een in Pig. 10, each end wall 38 has a pair 
of horizontal slots 66 formed in its inner surface near 
the bottom edge 38B with the slots being longitudinally 
aligned with each other and opening through the outer 
side edges of the end wall. The first pair of pins 52 in 
each slideable plate 46 are adapted to be slideably 
received in'an associated slot 66 whereby the slideable 
plate can be moved in a horizontal direction laterally of 
the frame member 30. The second pair of pins 56 of each 
slideable plate are adapted to ride in a cam slot 68 pro- 
vided in a cam block 70 with the cam blocks also being 
seen in Fig, 10. 

The cam blocks 70 are essentially L-shaped in con- 
figuration having a horizontally disposed bead 72 
protruding from an outside face which is adapted to be 
slideably received in one of the slots 66 in the end 
walls .3.8,.. There, are four of the. cam blocks-,™oxie for ..each 
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pointed out that the threads at opposite ends of the 
adjustment -shafts are oppos i te ly threadedr so~ that" rota- 
tion of the shaft will cause the cam blocks 70 to be 
simultaneously moved toward each other or simultaneously 
moved away from each other, depending upon the direction 
of rotation of the adjustment shaft. The opposite ends 
of the adjustment shafts are rotatably journaled in 
bearing blocks 78 protruding inwardly from the a'djacent 
end wall 38, and handle members 80 are attached to oppo- 
site ends of the adjustment shafts to facilitate rotation 
of the shafts. Rotation of the shafts will thus effect 
movement of the cam blocks 70 along the guide slots 66 in 
the end walls • 

A centrally disposed, longitudinally extending guide 
rod 82 passes between the end walls 38 at the transverse 
center thereof and near the lower edge of the end walls 
so as to be substantially coplanar with the . slideable 
plates 46. The guide rod 82 serves as a guide for a pair 
of guide link mechanisms 84. 

Each guide link mechanism, as is probably best seen- 
in Fig. 4, includes a pair of link arms 86 pivotally con- 
nected at an inner end to a slide member 88 and pivotally 
connected at their outer ends to a downwardly projecting 
pin 90 from the bottom surface of the associated 
slideable plate 46 and adjacent to an end wall 38. The 
slide member 88 has a tubular sleeve slideably mounted on 
the guide rod with- .oppositely -d-i-rected- attachment arms 90 
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so as to extend longitudinally thereof. The bracket 100 

- - - suppo r ts a pa i v o f- gul de* r o rre"r S'"rO 2 i n be a r i ng s 1 0 4 "pro-" " 

vided at opposite ends of the bracket with the rollers 
being adapted to rotate about a vertical axis. As can be 
appreciated by reference to Figs,. 11 through 13, the 
guide rollers 102 protrude downwardly a slight distance, 
further than the grinding wheels 34 so that the guide 
rollers can engage the sides of the ski 22 when the 
grinding wheel is in engagement with the bottom surface 
of the metal edges 26B. It is important to note that the 
guide rollers are laterally spaced a .fixed distance from 
the centers of the grinding wheels so that the centers of 
the grinding' wheels are vertically aligned with the 
inside edge of the associated metal edge when the guide 
rollers are engaged with the sides of the ski. 

As will be appreciated, with the guide rollers 
engaged with the sides of the ski, and as the tuning 
device is moved along. the length of the ski, the guide 
rollers will follow the contoured sides of the skis and 
move the slideable plates 46 inwardly and outwardly as 
the ski becomes narrower and wider respectively. The 
rollers 102 force the slideable plates horizontally out- 
wardly against the bias placed on the plates by the 
various tension -springs as the ski gets wider. The 
rollers also allow the plates to move horizontally 
inwardly toward each other under the bias of the various 

tension sprioigs— at locations along the ski. where It— rs- 

relatively narrow. 
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The electric motors 3.2 which rotate the grinding . 
- wheels 34 B.nd- -aTe—securei-y- mounted- on- the top- side of --the--,— 
slideable plates 46 a.re electrically connected through a 
. . switchbox 106 to a power source via .an* electricar 

cor^ 108/^ The switchbox has an on/off toggle switch 110 
so that when power is supplied to the switchbox,. ' the 
motors can be. energized or de-energized by manipulation 
of the toggle switch* 

— The bottom edge 38B of each end wall 38 of the frame*: 
means has a depth adjustment bar 112 connected thereto' / ' ; 
with the depth adjustment bar serving to'support the 
' ^ tuning device 20 on the bottom surface 22B of the ski* . '. "^ 
In other words, as the tuning device 20 is moved along * 
the length of the ski> it slides along the bottom surface 
of the ski on the depth adjustment bars 112. Each depth 
adjustment bar is channel shaped and is slideably 
received pn^the bottom edge 38B of the associated end 
wall 38 for vertical adjustment, Adj.ustment screws 114 
are threadably passed through each depth adjustment bar 
near opposite ends thereof so as to engage the bottom 
edge 38B of the associated end wall whereby the spacing 
of the depth adjustment bar from the bottom edge of the 
end wall can be regulated. ' Compression springs llS' are \ 
also operatively connected to opposite ends of the depth . 
adjustment bars and the lower edges of the end walls 38 
to bias the depth adjustment bars toward the lower edges 
of the end .walls. .with^ the adjustment screws 114. . J_ 
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counteracting the bias. The depth adjustment" bars 112 
are primarily "utilized to adjust the spacing of* the 
grinding surface 34G of the grinding wheels from the 
bottom surface 26B of the metal edge 26 on the ski so 
that the grinding wheels will grind the metal edges of 
the ski at a desired depth. This is particularly useful 

when the grinding surfaces 34G are worn down, as the 

✓ 

depth adjustment bar can be adjusted so as to be closer 
to the bottom edge 38B of the end wall thereby bringing 
the grinding surface back into engagement with the metal 
edges 26. 

The tuning device includes three sets of calibrated 
indicators best seen in Figs* 3, 5 and 11 through 13., 
The first set of indicators 118 advises the operator of 
the device as to the width of the ski, the second set of 
indicators 120 advises the operator as to the angle of 
the grinding wheels 34 relative to the bottom of the 
ski 22B, and the third set 122 advises the operator as to 
the lateral location of the device 20 on the ski 22. 
The first set of indicators 118 consists of four vertical 
plates 124 each being mounted securely on the top surface 
of one of the cam blocks 70. Each vertical plate 124 has 
a pointed finger 126 adapted to cooperate with printed 
and calibrated linear measurement indicia 128 disposed on 
the inner surface of the associated end wall 38 whereby 
the pointed finger 126 will indicate on the printed 
-Indicia .128 the relative- width of- -the- ski-. — As mentioned 
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^ f. *^/":'iv : previously/ the ^guXde :rori'.ets\,i0'2 ' :are, adapted. .to be 

"l. "T"^ ;~^v~7 ■ advva ncea"7inw a fdTy" Ifowafdr tti e ide"'s~''o'f '~:the'*'sk*^^ — ^— 

J,' ' " ^' ;\ '^"i'of the adja'stmeiat *sha%*t's ;7i6'rv.hi.ch .move the cam blocks 70- ' 
' 'r'^ ' / • iand^' .c6acurr^en^t.l'V, th'e.- s'l ideahle plates' 4 6; -lan wwh,i.ch'' the 

: /'guide* rollers' are- mounted*; . Movement /o'f the; Qam blocks 

" ' r' " Amoves the .ve'rtical' plates - 124' and -the pointed firig.er ; 126/. 

/'\ 'i w ^ indicates on: the calibra-ted indicia, 128 the lateral, sepa-r 

\ ' ration o-f the rbilers. 102 and: thus the width of the s'ki -- :-y^^ 



'when the rollers are * mpved\ into engagement with the''" s;ides' 



of - the ski:; 



' ^ ' -'-y V- ' > ; • ' Each vert ical! plate. 1'24 . also • carries calibrated . • 
, '^'.vvv' /:u^.''^ indicia 130 thereon' set- forth"- in degrees.;^''*''^ The. '/'^v/;''^^ i--^^ 

'indicia 130' is adapted; to cooperate with 'a second poirited.,;'^^ 
" f inger' 132 , forming- a- part of the second set '120;/bf: f^ 



■ f"" 

'1 ^ 



indicators, that 'is mounted on ohe.\end of a slUdeable / 
plate 46 1': The- calibrated" indicia 130 ■ is 'adapt'ed ^ to 'irn^ ; 
f cate the ^relative'; angle' between^ the slideable^ pia'te ,ahd ' . 
i;; the; bottom, surf ace 22& of rthe ski:.- \ 
- the angle formed between the- bottom -grinding stirf ace 34'G : . . 
\ of', the- asso.ciated- gr/roiiding^ wheel and . the .bottom, surf aceJ^'^'i^- H^-^'^'* 
.of the, s.ki..v* As- the rslideable p*late 46 tilts through its. ; -ic''/. 
'•■sliding , movement .in the cami; slot 68..,J. the pointedv^^ 
' finger 132^i:will: move* relative 'to the ' ca'lib . ' 
indlc ik 13 0 ' on "''th'ev:v*er.t^ plate 124 relat ing^ to ' .degrees • 
to indicate-; the.'crelative-- angle* 'between^ .t'h-e- gr i.nd i ng.^ - . • \.. ' • v 
• surface 34G_.and- the!, bottom- surface .-/orf ./the,. .skii.-v-; ,s:-/y. 
— The-.teir^d- set- of- -indiq-a-tof s> lTi2r2— onAt-h-e. deV:VG-e— 2Q— ~ ----^ - - 
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relates to a system for maintaining the device in a 

. iat-erally centered ■ relationship wrth -the ski and includes 

two pair of indicator link arms 134 with a pair being 
disposed at each end of the device. The lover ends of 
the link arms 134 are each pivotally mounted on one of 
the first pair of pin menibers 52 protruding from each end 
of the slideable plates 46. The upper ends of the link 
arms 134 are pivotally connected to each other by a pivot 
pin and have a notch 136 defined therebetween which can 
be aligned with a vertical center line indicator 138 
inscribed on the inner surface of the associated end 
vail 38. When the ski tuning device is centered on the 
ski, the. notch 135 formed at the upper end of the pair of 
link arms 134 vill be aligned vith the. associated center 
line indicator 138, but should the tuning deyice be moved 
laterally of the ski so that it is not centered thereon, 
the notch 136 at the upper end of the link arms vill be 
moved to one side or the other of the center line to 
advise the operator that the device is no longer centered 
on the ski. 

In the operation of the device, a ski 22 is first 
inverted and secured in any suitable manner such as on 
the support blocks shovn in Figs. 1 and 2, so that the 
bottom surface 22B of the ski forms a substantially hori- 
zontal plane. The tuning device 20 is then placed on the 
ski at approximately its longitudinal center vhere the 
ski has. its narrow_es_t_width... Qf. course, to properly- 
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^ ^'-^ '^''V. .^^ / \-20- s- • . '* .y^*.', • 

. .'■ place 'the; devie^ vori tire! ski , the 'gojride • rollers j1 02 have ' - 

-'^V^^-v^ '.the- ;ska ^ . 'and* accomplished /-t^ ; 

'^^^ ^C;; the.- a<i j us'tmentt.'ish^ » :Wi't"h-';irhe-- devac^.' ^dsit iciried -0.11 

■ i the ski;/in, this:.:m4'iT^ the guide rollers l.p'2 are . 

v^- spaced^' lateriallj^;: a, slight; di.'Stance. from; the sides , of' the 

/i'*.: : ' • vi-*" ' ' - : ski^j ^ 'the adius tirient cah^ ■ agi'ain Be* 'rotated, in- arL:.^;;:^;;:;^ 

'"'v '"'^K^' ,'::Y;\';-'f^v*''' ' ''^^^ -'.^ ". ■ _ ^ . ^ '■''''„[ : 'r- ' y i^^li''■:'\-•■ 

'[■^■' ; , ' ^ ' ppposifee direct ioa to! ailvanc^ tlie guide rollers: inwardi^^/i:v 

;'•*. , into engagement:' -with th^-s-ides of the . ski. The guide. . 

t : ' rollers .'move, /laterally lipoft' rotation of the- adjustment". ' 



• shaf ts ' s i ne'e tlie cam blocks ' '70 move inwardly £owarci* each;; 
other 'with'\' rotat ion: of*' 'the; ad ju shaf ts uriti i.vthe 

guide pins 5-6 on. the' slideable plates 46., which- are • 
disposed in the: cam', slots. ^6.8^ of the cam blocks,' are \ :. 
' engaged by onev'end of the cam sXots|^^ ; - 

/ plates 46: to- slide: inwardly:/ \'Th4* plates" 46 will; si.ide ^' 
, inwardly until -:the; guide ^rollers . 102 , which are . mounted v . 
on. the slideable, plates ^ .engage - and ^thus. senke 'thel' sides 
V of . the V ski.: In this position of the^ device, . the' wid^^ 
the ski- can be^ read on the first calibrated scale 128 •sp^C' 
that the /operator knows what size: ski he is: tuning, With^. 
the guid^e roller^-* "in slight .engagement with the sides' of' v 
the ski-, the elect riC' -motor^^^^ 32: are , energized by " 
switching' the' toggle 'swrt'Ch/l position.,. • 

which' initiates,, a Votat ion. pf. the grinding .wheels . 34.. ^ v 
The tuning device can. then,; be ,moved ..longitudinally of the:- 
s k i V wh i 1 e^-mai"nt:aAn4ng---th-e-- dept h - gui de - adj us tmen t~- bar s-1 1-2— 
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in engagement with the bottom surface of the ski so that 

the- grinding wheels s-lrde along the bottom surf ace- -2 &fi— of 

the metal edges 26 which are in vertical alignment there- 
with. As will be appreciated;, as the guide rollers are 
moved along opposite contoured sides of the ski, and the 
ski widens near the leading and trailing ends thereof, 
the guide rollers are forced away from each other, thus 
forcing the slideable plates 46 to move away from each 
other whereby the second pair of pins 56 on each plate, 
which are disposed in the cam slots 68 are forced 
downwardly in the cam slots, causing the associated 
slideable plate to* pivot slightly about its first pair of 
pin members 52. As the slideable plates pivot slightly, 
the lower longitudinal grinding surfaces 34G on the 
grinding wheels are also tilted accordingly and grind a 
beveled surface on the metal edges of the ski. The 
greater the width of the ski, the greater the bevel, due 
to the fact that the further the slideable plates are 
moved laterally outwardly, the greater the degree of 
pivot. 

As mentioned previously, the angular relationship 
between the bottom surface 22B of the ski and the 
slideable plates 46,. and thus the grinding wheels 34, are 
indicated on the second calibrated indicia 130 whereby 
the operator can visually determine the amount of bevel 
that is being placed on the metal edges of the ski. By 
va y of example, if it is desirable at the narrowest part. 
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part of the ski would automatically be ground to approxi- 

- - matel-y- 2 degrees . Of course /- -between- the narrowest and 

widest parts of the ski, the bevel will vary smoothly in 
accordance with the varying width of the ski. 

Although the present invention has been described 
with a certain degree of particularity, it is understood 
that the present dislcosure has been made by way of 
example, and changes in detail or structure may be made 
without departing from the spirit of the invention, as 
defined in the appended claims. 



B706a6aA1_l_> 



\ *i .r! ^^'^'^^'w'^^^. : f, .-frame m'eans, a:dap't:e:d; t^^^^^ 





V . ^^''s'' i-' ' " " ^ ides of said;'ski as .the ^frame .;in<5a^^ is; m 

^, .H. 4^.^,,..,^> : -j^ .Mv-^^- 4'. The. device of craim --3 ^ further in 
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means, said follower means being operably connected to 
said slideabie" plate""means7 and wherein said grinding" 
means are operably connected to said slideable plate 
means for movement therewith, whereby the grinding means 
is caused to follow the edge of the ski as the frame 
means is moved along the length of the ski. 

5. The device of Claim 4 further including cam 
means mounted on said frame means and operably associated 
with said slideable . plate means to change the angle of 
said plate means and the grinding means relative to the 
bottom . surf ace of the ski as the frame means is moved 
along the length of the ski and the follower means senses 
the varying width of the ski. 

6. The device of Claim .5 further, including 
yieldingly resistant biasing means for retaining the fol- 
lower means in engagement with the sides of the ski. 

7. The device of Claim 6 wherein said cam means 
effects a greater angle between the slideable plate means 
and the bottom of the ski at locations where the ski is 
relatively wide than at locations where the ski is rela- 
tively narrow. 

8. The device of Claim 7 further including cali- 
brated indicator means for indicating the relative angle 
between the slideable plate and the bottom of the ski. 

9. The device of Claim 8 wherein said frame means 
has a pair of end walls, each end wall having a slot 

— therein^ -and wherein said slideable plate means" cons ists 



870686aA1 I > 



wo 87/06868, PCr/US87/0093O 

of ' £vq plat e.. meinbe.r^s hav i ng . p in means . .a,t ' oppos i t e . ends V ; .; 



thereof, .received in sai(i slots ^so Tth at 7.sa 
•^'■\-'h:^n-^. slide alorig sai'd slots'-'and' a^l^ abbiit said 

' io^.; ''. ihe- 'device i.bfv'CLaiim 9 \^Kerein said' cam means - 



' ' V ' " : i:'' ^ ' y V'borislsts 'of - . tvd pa ir . bf bld'bk. * me^ imoknit ed; Q;ri \ ' 

•^■>^•^'^ Z^; . j.^said, encl i^ralls, ?ad3 ac-eh-tr.; fea • ka i:<at sladeabie:Vplafces- iand-^^^^^^ 



* * ■ ^ having a guide surf ace thereon . forming an angle with , the ;V; 

slots in said end walls, said plates hayirigy'V:> • '. 

i-ji ;v : ■ , /, ; ,* ' addit ionai piit-means the reprl:; .adapted tb cbbjperate' wlt^ 

'I ; ' said guide surface to:, causa said slideable places tb^^^^^v' i 

as -She!^ f irst^:•■ .^-^;^:'■ 
K■,^'*v'l^'•v., •■••■'^V -V;-' • ' , iA;.;' ■ • "v •' ; -^-^fri- ■ ' - ^^rr'. ■ ': • -V'. rl^*-. -.^^''i ./^^ 'v ' •' 

".V : • ' ' . mentioned pin meahsx/slide'f along' said slots!: -y''^:^^- [■ -/i-'--^' 
. .1 ; of: Ciaim'.iO vherein said- block. :memr^^'...^ 

7^^' . * '^"!bers ' are' movable relativet:tb''^ s end' vai lis'! tb^^ 

■ v^' i;' >.\v.:'v">' - sl ideable: ' p l;at e- 'means^* ''tb' inbve;'- i.n: :ar*;' f-eve r sible ' 'laSi'^r a"!..:^ ■ ■ ]] r V';'",: 

•C;:^;:',;;:.;-: ' direct idn relative to the ' ski . v.---.y--^ /;^V:;;:^yli/-'-v-;<^^ 'j,: -.y 

^' ' ■ ' , 12 . The device, of* Claim ll r further including , 

'^ v ^ biasing . means to urge^ - the*: sl ideable plate members ' toward : 

, each -'other^ in a later al3 direction;; relative to the ski to • 

'/ ' • ,:. maintairi the follower members, in engagement with t . • 

■' : ' • sides^ bf t;iie*-ski^»": : V'^ '^''^ ^V-^r'':^'^' •'■^ V/ --"^ ; '"'7- . ■ 

■ . ..13. . ■ Thfe*' deyx;ce\af' Claim; ^ '■■■ V 
v' J ^^stns . consists,; bf ^'tw^ .whe^els;/.; ea being • ass oci-' . 

ated- with one of! the slideable^'!plate^ • ■■■.I- 
14 • • The device of Claim' 13 wherei^ each 
; . Vheel\has*^a— bottpm-g^ 
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plane parallel to the slideable plate member with which 

-i-t-~is"-assocl3^ted, ~ " ~ ' v 

15. A device for filing the bottom edge of a ski 
wherein the ski varies in width along its length 
comprising in combination, 

frame means adapted to be moved along the 
length of the ski, 

grinding means operably mounted on said frame 
means , and 

servo mechanism means on said frame means,, 
operably associated with said grinding meSns and adapted 
to sense the width of the ski, said servo mechanism means 
including means for varying the angle of said grinding 
means relative to the bottom of the ski in a "direct rela- 
tion to the width of the ski. 



a706868Al I > 



wo 87/06868 .: ' , . ^ .'^.^ ^^^^ • , . : PCT/US87/0093O 




RNRnnniD: <WQ 870686aA 1 _|_> 



WO87/06868 PCrAJS87/00930 




870686eA1J_> . 



wo 87/06868 PCT/US87/00930 




BNSPPgID; <vyp. 870686aAi^L> 



wo 87/06868 



PCT/US87/00930 




pNgnnr jn- <wo 8706868A i j_> 



INTERNATIONAL SEARCH REPORT 

Intefnalional Anofrcaiion No PCT/US8 7 /009 30 



J. CLASSir.CATION OF SUB JECT MATTE^Qf sevcrai Codification symbols .pply. . np.ca.e all) T 
I'pr'cV) '"'^'"BiTB '° National Class.f.ca-uon nnd .PC 

U.S CL. 5 1/205WG - " 



II. FIELDS SEARCHED 



Mintmum Oocumcnt.Kton Spttrc^cd * 

Clnsstfictition Svmnots 



/24IR, I70R 205R 
^' /24IS, I70T, 205WG ; 76/83, 88 



DocumDntation Searched other than Minimum Oocumcnr ij,on 
to the Ecteni that such Documents arc Included m iM»» Kioi-s St-.t'cncd ■ 



ilU O OC UMEWTS CONSIDERED TO B E RELEVANT i< 
Cateoory • I Cittiiton of Documenl 



'• with indication, where appfooftata, ol the relevant nassaocs »J 



US, A, 3, 159,95 l^(Winbauer) 08 December 1964 
See entire document: 

US, A 3,412,508 (Scheil, Jr) 26 November 1968 









See entire document 


A 


' US, 


A 


3.512,308 Tjdhell, Jr) 19 May 1970 
See entire doctiment 


A 


US, 


A, 


3,585,760 (Richmond) 22 June 1971 
See entire document 


A 


us. 


A 


3,899,942 (Bradbury) 19 August 1975 
See entire document 


A 


us. 


A 


4,030,382 (Nilsson et al) 21 June 1977 
See entire docuemnt 


A 


US, 


A 


4,442,636 (Obland) 17 April 1984 
See entire document 


A 
J 


us. 


A 


4,630,409 (Hofstetter) 23 December 1986 
See entire document 



Relevant to Claim No. » • 



Ssecial categories of cited documents: li 

rflS^.TfrL^r'"''!'"^ 9«"«ral state oi the an which is not 
considered to be ol oarncular feJevance 



"T" later d 



-L" 



earlier document but published on or -ftc-r the ir.tc"»3»tional 
•iiing dale 

dodument which may throw doubts on oriontv claim<s) or 
r.?if-^«^'"*!? es;abji$h the oubhcation date of another 
citation or other special reason (as specified) 

document referring to an oral disclosure, use. exhibllion or 
oinef means 

document oublished oriof to the international niing date but 
later than the qnonty date claimed 



ononty date claimed 
CERTIFICATION 



later document oubtishod alter the .ntcrnatienal Alino date 
or nriofity date ano not m coriHici with the aoplication but 
fnventiSrt""*'*^"**^''" o""****'" <»r theory underlyino the 

?r««r?*2* cari.cular relevance: Iho claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive sieo 

??«ir;°u* *** oariicular relevance: the cla.med invention 
rf«^?.«J'! considered lo involve an inventive steo when the 
Oocumeni IS comomeo with one or more other such docu- 
m the'aa"^'^ comoination being obvious to a person skilled 

documenl member ol the same oalent lamily 



IV, 
Dat 



e of the Actual Comolelion of the International Search » 

09 JULY 1987 



International Searching Authority » 

ISA/US 

Form PCT/ISA/21 0 (second sheet) (May 1 9861 



Date of Mailing of this Internationat Search Report » 

ng3-JUL 1987 7 ~- 



ignalure yof AuthoriteO.'o'fTicfcr itf ^ / /' 
/ ;/-€^ti^ / . * J/^M^ /4 

^--Roscoe V. Parker, Jr. 



870686aA1 I > 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

El COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

/^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



